Effects of nicotine on quinpirole- and dizocilpine (MK-801)-induced sensorimotor gating impairments in rats.
Prepulse inhibition (PPI) of the acoustic startle response (ASR) is used as an index of sensorimotor gating to assess preattentive processes. Impairments in PPI have been observed in many neuropsychiatric disorders, especially schizophrenia. Administration of the glutamate N-methyl-D-aspartate receptor antagonist dizocilpine (MK-801) or dopamine receptor (D2/D3) agonist quinpirole (QNP) results in impairment (reduction) of PPI in rats. Nicotine, on the other hand, may have beneficial effects on attentional/cognitive functions. The purpose of the current set of experiments was to investigate the effects of acute and chronic nicotine on MK-801- and QNP-induced PPI impairments. Adult female Sprague-Dawley rats were treated acutely or chronically by various doses of nicotine alone or followed by an acute dose of MK-801 (0.15 mg/kg) or QNP (0.5 mg/kg). All drugs were administered intraperitoneally. Controls received saline in lieu of any drug, and ASR and PPI in each animal was evaluated 10 min after the last injection. Both MK-801 and QNP consistently impaired PPI. Administration of nicotine acutely (0.05-0.4 mg/kg) or chronically (0.2 or 0.4 mg/kg daily for 1 week) did not have any effect of its own on ASR or PPI or on MK-801-induced PPI impairment. Acute administration of 0.2 mg/kg nicotine did not have any effect on QNP-induced reduction in PPI, whereas the higher dose of 0.4 mg/kg significantly attenuated this impairment. Chronic daily administration of either 0.2 or 0.4 mg/kg nicotine for 1 week nearly normalized the QNP-induced impairments in PPI. The effect of nicotine on sensorimotor gating is dependent on the procedure as well as the dose of nicotine and appears to be efficacious against dopaminergic rather than glutamatergic disruption of PPI in rats.